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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a strong bond by 
the dispersion of a different material in a metal without 
influencing a base metallic material by rotating, moving, 
and stirring a hard rotating tool provided with a 
projecting part at the tip of a rod-shaped main body 
against a metallic material arranged with a different 
material in a manner that the projecting part is inserted 
into the metal material and the different material, and 
turning a part of the metal material into a composite 
material«with the different material. 
SOLUTION: A hard rotating tool 4 provided with a 
projecting part 3 at the tip of a rod-shaped main body 1 
is used, the projecting part 3 is inserted into a different 
material 6 (a reforming agent for the metal 5) located in 
a cavity 1 2 formed in a groove of a metallic material 5, 
the hard rotating tool 4 is rotated and moved for stirring, 
thus a composite material is formed at a part of the 
metallic material 5. The different material 6 is located at 
the cavity 12 formed in the metallic material 5, the 

different material 6 is detained with respect to the metallic material 5, and the metallic material 
5 and the different material 6 are located in a groove line formed by a jig. A reformed layer is 
surely formed at the necessary part of the metallic material 5. A recessed part 10 whose 
volume is 25 to 1 50% of the volume of the projecting part 3 is provided at the tip of the rod- 
shaped main body 1 . 
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Jg$6mm. *16 Omm©A 1 - 3 096 S i -^©JStiffiJi 
tt*. 01 St^'T.k^JtSllDSlte*^ Ai*J^b. D 
. y Htt©*^©5fe^fC^iE (4tigg : 5mm, g£ : 5m 
m) SrSltfeSRIlltel* ($fc*g©H8B& : 2 5mm, ^fe 

so «©hsps*-^« : ^e©#»© 3 o 96) s. -e©^e 
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2 5 0 Orpm . : 3 0 Omm/#£bT, 

&g5«k?iciii#ftK3ii]tc:^*TfMft) vxmmsM 

-r«fc5»C, ffilin— ;Hr«tO)¥S6iiinA»e>2«n*TJE® 
bfc. jEK©tS*ttA»T. #&nfcEE*«#*f*** 

E««ftT?««b££;i5, 7;ps^A7HJ-vfx4 

1C S 1 U=Hfi 0 . l~2MmT^— t'^UtL-fcialtS:* 
tfc (013. 1 4#HS) . 10 

[0038] mmms 

015-1 6 C«Ti5ftM 5 0 OB©n-*a»* 
fc8«*©*S*J*U £©*$£. *jfeC«lM. m-Z* 
4mm©8I«£lf AbfcT*3=tf «S : 3 0 0 
3-&&) 0»B»tf*«l«i*fcKAt. nyF*©* 
4*©ft*fc£jg (ftiSS : 7mm, g£ : 7 mm) tfkWfc 
(ft*S©Wg&e : 8mm. $fc4g©W85S#-«& 
gt : ft&©ttft© 5 0 X) ^©^e^fflSftrflfffl 
ffiM*fcgb&A/*MKffiTII!lK. D-^a»*t*K»» 
(Ielfe» : 1 0 0 Orpm , &fti£&l 0 Omm/^) b 20 

F eAl^gH8^-l:»i(tWfc (015, 1 
6#!H) . 

[0039] mmw9 

— »K0M»ftH<3Ht*haU-«*a3eU. 01 7~ 

*©?lg||*3t::, *fl 1 5mm© A 1-30»S i 
jft#£&Ab, afl««0**«»*lf:«B (ft«g: 
1 3 mm, : 1 3mm) eftfrfcOKIItEXJl <5feSg<D 30 
jpfgpg : 1 0 mm, ft*8©W«g*-«&« : 2!g©#l6©2 
5%) S. *©Wtf*MHffl»K«baA/«««T?B*K 
(BCflt : 2 0 0 Orpm ) b, ^Jltta* n— 
EHlteS-B:S^tJ-<kOiljS#S»ft (f£ft&SE6 0 0mm 

/#) bT, ««g#£»#bfci£*. tmmt&Gmz 
b-c««Mtebfc. -e-©±f»Rtfftfi&at 

s i #¥$88 1 tfmT^-fcrJMftbfcttttPttfcSn 40 
fc (017. 1 8#Rg) . 
[0 0 4 0] £16*11 0 

0mm, fiSl 10 0mm©*S&5!?^#£, 0111: 

#3 Ofl^SS.hftS.fcSKlSAb. 012fc^fJ:3 

Bll/ft««6ff*)t. a?HttC«W>*|Cj!S (ft 
Sgg : 1 0 mm. : 8 mm) Srffittfc^RlHlteXA (ft 
Sg©JI8R& : 1 4mm. ftSg©WB&S3Mg» : 2ijg©#» 5( 
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©3 0%) Sr. -t©§fefit*Slfc5lilB*MtRtf* >^Xf 

>tt^c*b&A,«ttireiae, (@te&: 1 

5 0 Orpm , *£ftj$«2 0 0mm/#) Sitfc&Hi, Utt 

£j*b£ (011, 1 2#fig) . 
[0 0 4 1] fil_h. *«W©SaS*»fc"3V»TilWbfc 

[0 0 4 2] 

[5g9J©2!l*] &Lh©£*5t>, 4j3BHfcJ:nSf. 
&£&JBtfKf&@£-%-*--5££ftbl;:. fttfft^JBtf 
l»jci)f t.5 t*i:^S# t®»i^^* { »^^. * 
tm©ftKMff £ «t o T^ff)5^f b rt> S & 

,t. jwr»©«iifc*i;T**©<ra**T**ftt** 

tiilHWS, «WI«f. WW*****.* Hfcfc 
J:oT*IW©-»XH:*»*a'&Wlc*Jft , r* - i** 

[0 0 4 3] S»JlcJ»2~5©f591K<J:n«, ftJWCtt 
bTKQJlCtt&K: » <6 JUtttfc«RBHEI*©0HB*l£ b 

a*, life, #ftbT&jg#£=mcjM*»£«#t-s*> 
6, *j>w©»ra©«JrK«^#*»6at*aw«*** 
r«^t«»ta3i6*. »*©**fc*****Jitt;fttfJ*tt 

©±«»*^tt-»*ffi«fc«^»c««-r* e ta<w 

[0 0 4 4] fflf*«6©»W»c«kn«, fS*E 1 ~ 5 ir 
*>IAT, ttfB««B<EXII©Py Ftt##©:ft»8Bfc, 

itna^ie©^«t© 2 5~ 1 5 0 %<M$mmttWttt%>z. 
t tz*. d . 3e£aifi&fc^fifc£nsefcSii©/ty ©&£ 

[0045] 1 0 Rzfiffi&m 1 3 ©fgwictn 

«. S*m£^tr&Jg#Rtf&«&JB££&J£#£bT 
^tf bT, «©H4EX*©^jS*^S*ttli 

b&A,*M*i£-etiitE, f*»bT&jg*t£»#-r£<fe©-e 
[0jS©«I#«cttW] 

[0 1 ] *»W©SteK»»ft*"*1****©«*W©ttlB 
[02] *5fiW©SI!i»Mlfi*-r«^«©>Uft«©WB 

sr^-ref®0T»s. 

[0 3] *38W©aflfi»li*^*"«l©1**»©»Jttt© 

[04] *Rw©*is#iB««-rffl!©atett©ttifi«© 
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&^-rgtti0-e<&*. 

[0 7] *5EW©ffi<D^H^JiS:^-r«^t*OSSjSW© 



8] 07 \z^\i^mm<r>m^m^r^.m-c 

[0 9] 0 7 K^tS&JBtf ©(&©ft3fc^£^-m« 

[010] ^motiKommmm^-rm^uomm.^ 

OD^tg**t"(5f®0T?*S. 
[011] *%WOffiro^]6g^SiSr^-r«^©SjfiW 

©«H«r*-rfifffi0"^fe*- 
[012] *5!WO<l6©^J£^SiSr^T4S^tt©Sifttft 

Sg£iS-r&«0TfcS. 
[013] *5£WO(fi©*]Sg^S^-r«^«-«)Sjt« 

ji&5S-r^ffi0t?»s. 

<ott«g*^-r^«0T?*2>. 
[015] *%w©*&wH*6^Si*^'r«^<oSjfi|fr 

[016] *&m<Dtil<D2£l&&i&*:™-f&&tte>&&ft 



i 

2 
3 
4 
5 
6 
7 

1 0 
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1 6, 
1 4. 



1 9. 

2 1. 



10 



15,34 



20 



[017] ^mm^commmm^m-r^L^o^tm 

[0i8] *fg^©te©iSiS^«g«:^-r«-&w©Sjt« 
«i®^-r^«0t?**. 



[0i] 



[02] 



1 1, 

1 2 

13,52 
17,20 

18. 22 ; . 
3 0 

3 2, 3 3 

4 0,45 
4 1, 4 6, 5 1 
4 3 

44, 64 
4 8 

4 9 

5 0 
5 5 

5 6 

6 0 
6 1 
6 3 



[03] 



4 2, 4 7, 5 4 

3 1.53 mwfr 

62 II 



[06] 




[0 7] 



[08] 



[04] 





( 9 ) 



mm 2001-47261 




( 10 ) 



Q&m 2001-472 6 1 



(51) int. CI. 7 F I rW <##> 

B 2 3 K 103:18 



